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IDENTIFIERS Impact 

ABSTRACT 

Solar proponents claim that a solar- and 
conservation-oriented economy will create vastly larger numbers of 
iobs than the conventional and nuclear alternatives, comparing energy 
alternatives in terms of job creation potential is tenuous at best 
due to the paucity of analysis in this area. Ideally, both the 
quantitative and qualitative aspects of job creation should be 
compared among alternatives. Due to the relative newness of the solar 
and conservation industries, however, only general comparisons of the 
direct employment impacts among energy alternatives can be made. A 
tentative conclusion from recent studies is that the general 
direction of changes in terms of direct job creation will be toward 
greater employment* opportunities. A review of the literature shows 
that for the same amount of energy, solar creates 55-80 times as many 
direct jobs as natural gas. For the same amount of energy, 
conservation measures create 26 times as many direct jobs as natural 
gas at about one-ninth to one-fifth the cost. Foe the same amount of 
energy, solar heating systems create 2-8 times more direct jobs than 
conventional powerplants. Conservation measures create direct jobs at 
less than one-third of the cost/job of nuclear power and will be 
economical in all parts of the country. (TLB) 
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ia«xh.us:ible source of e„eLv vM-s ' * as „ 

'acion ,.echods, solar cechnoiogl^^",*i^^.^!°Jf * ''^^'^ 
dossil fuels. Thlse clfii' H^r^ ^^''^ nonranavabla urani!^ 

«arr/ sources. ?«„ solar cf^sf^i !* 'Portages of aonranawabla 
?ri=ar:iy due jo che V,h c«,r^ ver« actually u,.d ac cha 

- '-=3 .....3=.ie .-r,- ::::^ti^:^^^^ soi. 

Of soL\\:::rg5'arT=o,"!:fL;'Lt ^r^:'^ .ppUcaclcns 
sidlas CO ocher enerr/ 'o^r . '^-^ ^^^''^^ Yec, dua co subl 

«d a variecy of "1?^:^ f^ii^S.^";-- ""^^ol over fossil 'fua? sourea, 
•narg:, conservation is nroceedlna^^^^^^ l»ple»ancation of solar L"' 

criteria aiight dictate/ As Trwu!? rhi ^5'/?*° "sc-.ff.ctivaness 
particular, solar development hlJi fvf?!/°^^'f'' ''^ consar/ation and, " 
an era where the private Lr^olJ "^ " °' Job creation 

CO public decisions, m tSis cont; ' " si«-f"'^""/'°""^^°8-:' 
any .nergy source t.hat can clairQe^^LLP 

"sentiai to increasing eaplo^nt " ^chen^i,.) that it is 

_;as.i,- larger numbers of ijofas than rC^ or.eated economy will create 
=uc.n asserricns have not vit b.ercomnr.Sr'?'^'"'^ ""^i**"^ *l=*matives 
are playing an increasingiv pon.tlcTroi!"'^!-- T'*''**^' '^^^^"S-'^ 
spective, .high continuing ^Mplom^r J^!; •''^J^'* Public policv per-' 
«p:oyman: effects of ?ubliTdLis^;° 'iictatas that we take seriouslv the 

"e*a:sTr-^^°''=^- P^U -l";. f?. " fundamental 

-he assertions of solar proooneats be a",;!!^^* ' ' important that 
positive- aspects of a 3olar/cons.^,ar/ " =^*= ^'"^ "Char aore 

«st, inexhaustible suppi" are ^or ^i-*-. *nviron«.nt. 

«=ploy:nent claims. *" discredited by politically e.xaggera^ed 

rhe purpose of this a— ■'ei. 
:ramew„r!c for comparing thr^u^tUa ^ve'and * "'^=«?cual 

creation among energy aitemati"„ ^Tp) r.^^ 1°° 
3tat«-of-the-ar-" .mo'™ 7' describe and evaluate -he 

cussicn Will or--de ' ^P*" analyses. Hopefullv, thU dil. 

-.:h . b.tter';n'd;r t nd^^Vof'th^•^^^"' ^1'^= ^^^^'^ deciiic'ntica' * 
aaicing ,ner?7 choices ^"'^ crade-offs. in'/olved in 
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■ "^ — A ConctPtu al Franworlc For An^ly«i« l 

output or "i t:t^fco:r^^^^^^^ tzi: ti "^^^ 

«d "'iLI S^"J "fK'tmJinKif »h.t 1, Mint by "coic", "eo.«v outsut" 
o«r «> .<tu.l"I^ "rtojfl 'Ifr^tlvo .n.r,y proj.cc, 4u«uot»d 

atttrUli. taneral OiM i,t,-« costs, plant construction, 

atssloa lid ;SbuJ?:n cL« 'I ""^'"^ 

***** «*»fcriDucicti coses ird rtturti on cAo-ttJii t« ^^^^..^ . 

surrtot 1.V.1 o» r!„:IL ''"""'"on. PMtlcularlv vi:h ch« 
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Fusthtraort, tht compAriions ihould bi aadi b«ewiia "ptrftcc lairtv 
iub«cicutti . It li dtir ch»t ?hotovolc»lc«, which .products iliceri- * 
city, CM rtadily lubstltuct for convtnclonil iliceric powtr. Hcwtvtr, 
»or Industrial or igriculturil usirs, who rtquirt a hightr itvtl of 
proctss h«ac chan solar watar or spaca haaeiag syscaas provida, it i« 
uncla-sr chat this aaauapcion hold*. Similarly, for raaidantial uaara of 
haacing oil or gaa, phocovolcaica aighe not ba cha appropriaea subacituta. 
la addition, powarplaacs ganaraCa aaargy capabla of parforming aany mora 
functions than spaca and waCar haating , and would ba capabla of aaatin;, 
axeapt for rara powar oucagaa, tha antira haatiag caquiramants of tha 
ho««. All of tha aconomically faaaibla solar v^aita, on tha oehar hand, 
still •raquira soma canvantional backup haatiag systam. In short, it, Is 
assantial ro conaidar tha particular usars and uaagas of a ccnvantional 
anargy ays tea whan avaltuting potantial anargy savings or supplias from 
altamaci7a sburcas'. 
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Th« aumbtr of jobs rtquirtd by an tn^rgy 171 tto 1$ ugitilljr tx?rtsstd 
In ptrsoa-yttrs (or job) or ptrion-hour« of work; 5 xht total numbtr of 
jobs crtattd can b« brokan down into thrtt basic- cataforlta: 

Dlract em oloymant , or tha labor input raquirad for raaoun:a 
rtcovary, diract manufacturing, construction and ganaral OiM 
aisociatad with tha anargy systtm. For a aolar hctatlng aystaa, 
diract. aaploymant includaa: jobs raquirad for collactor/cotaponant 
tDanufacturing» installation, 04M and backup powar* For a 
powarplant, it includat: plant construction, rasourca racovar:/ 
and transportation, turbina/ganarator manufacturing, alactric 
transmission and distribution. 

2- Indlract amplovmant ^ or cha jobs producad in supporting 
Industrias raquirad co provida natarials and sarvicas for 
tha anargy systams, and 

^' Inducad anplovmant , or labor raquirad to aaat tha incraasad 
damand for goods and sarvicas ganaratad by tha incraasad 

capital and labor incoma assodatad with 1 and 2. 

Ccncaptually, tha third catagory of jobs is tha laast vail undarstood. 
3asicaliv, tha thaor/ of ''inducad amploymant" can ba txplainad as follows: 
Soca portion of the labor and capital incoma ganaratad by an anargv pro- 
jact vlll aithar ba rainvastad in productiva aquipmant or savad. Tha 
oth€r portion will ba spant by labor, stockholdtrs, rantiars, and tha 
Gcv«ma«nt (t.t., as th« racipiant of incraasad tax dollars) on additional 
goods and sar/lcas. This dsasnd for goods and sarvicas will, in turn, 
ganarsta amploymant. Svantually, savings and invastmant will also ganarata 
eaploymant, although tha timing of job craation is mora difficult to 
iatar^inc. 

aacausa altaraativa anargy sourcas raduca tha damand for convantional 
anargy production, additional factors must ba considarad to arriva at a 
^ r.tc «apic:niant impact figura. Such factors includa cha raspanding af facts 
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«u«l'..ving. .chi.v.d, will „ lob, di,pl.c«d 

iirt^i L"; ;:^o'ii::.riv:f 

SJIS liSSJ. woIlS '^'k*'' coo.ld.r.d. A co«pr.h«n.i!. «plo.ni.nt 

Si qu«lleielv. factors u: eh. skill and 

Si^bi! JhJ J«o|r.phlc dlseribuclcn of 

pUc. anvJa^ J^r«i^ ' ^*''"' ch. icpuct on ch« work- 

^J^JoIJlJl^JL occup.elon.l s.£«ey. Th. .kill i*v.li r.quir.d for 
oJ SbS'i^ «r. -P.rtlc«l.rly Imporeane wh.n consldarlng J. 
tl^hioi!!;: •■Plcytd in conytntion«l aleimaeivcs. If solar 

I« i« ««bjtcc eo trror. Xavarthalass , aj discusstd be'cw ic u 
?a«,V'a'le;rn";^v.*;r''*' -Plo^J^ViV^^ccs'^^^^ng 

Pare 2; Th« A nalyeieal "staea of cha Arr" 

«naS ! , •ieamaeiv anargy eachnoloaias . In 

in^niJIJ: i,. iaco^l.ea «:d. tn so«. ca.a.. conc.p- 

ot^l irJTSp'ioySje'SrLISSi!' Indicacion of eh. scie. 

0". d^rJc'fiabor'«/;^* T«chnolorr A«.M«««t (OTA) ha. ccmpar.d 

FRirp evi "^"iraawe. for a coal-firad gan.ration plane wich ehol. 

H^r cvo .ol.r .n.r«r .y.c«..6 For eh. conv.neion.1 .yseta.^h. *;Jl',t; 



include: 111 labor r.qulrtatncs for ccn«ruction ac the ol«c s^t. 

; .2r '1 'J-.-?.: TZVr 1 ^'^"^ fuli'c.p.city*f6r'i;M of 
. V * ^°*^ «nough CO support cht alint • -a 

o" ;«i'f?^':^:,„" "js'!"^-^'* co-:il«';.;r n.-.d.d 

rfj.!;?w! ^ "f* " construct and aiintaln a transmission and 
rto« f«r ^^'^ r.quir.n,.nts for th. soSJ^J^JS Jnclud. 

I^d LfnL^"'i^' installing th. coll.ctors. routini opLSon 
and maintenance. »nd conventional backup over a 20-year svstea life Thi. 

iJt?;hf?^o!^:?L' /".^ts to estLi;rj:b^:'".o"i«ed^'" 

Sok.r?n • "f" •"•"K' f**" virtually over- 

i.! . conventional-power were replaced with solar units, labor 

r.quirer.er.ts vouid be multiplied by a fictor of 2 co 5. Se ailtip^er 
would oe even higher if a substantial amount of conventional T.l^ll^nl 

c^ilTll'tV. " ^'^^^^P °f 'olar system.-'T I- d1J. 

"replacing- conventionil power with ,olar 
?*'^-"« '"bstitutabilitv. Unfortunately, 'the OTA analysis dois not 
provide comparable cost estimates for these particular ^er^ ,y«eo!! 

According to an analysis by Skip Laitner of Criti cal Mass vhac ^« 
n:«o«^:on%*i1i"' "--Lionel plant is even iS^TIFSrHf'nul! aJ^ 
A comparison of the total requirements of a 1,000-MWe coal or nuclear 
pcwerplant calculated over the facilities' lif.time iadHatel th« JJclear 

s'n? lunS^n^ir;!'"^'"" construction and operation of 1?000-S. 
s.ng.e-unit powerplants run at a 75 percent capacity f.ctor. The manpower 
used to construct the mining and processing facilities in the fuIl^SJ^ 

e^I^ui^/ ? •xaaiaed. Laitner 's analysis show, that, although 
the construction labor requirements are higher for nuclear powerilants 
tne manpower required for all other phases of the poJ.r ,vs?m S h^hw 
ror coal than for nuclear. Ic therefore follows thar,ol«"yst'm. wi!I 

"SL"'"'? p^"" " e;;2"ie«"Su^t of 

energy. This conclusion is also supported by the studies discussed below 




CEP'. Job, Study is inve.tiiatln' eke' pHe^t^aT o^ c ib It o" o' 
:::!:r;*p1::rp*?«t':N" ""^^ " « alcemativ^r:;°"..o"proposei 

According to CZP's preliminary estimates, the combined solar /conservation 
06%«c:nt "O percent more direct employment «,d ;;oduce/ "JT"*'" 

r-l HIT/ • '"'^ °P^^°" « * low" total cost. For 

""^ P« P«»on-y..r would b. one- 

en..- as aigh as the nuclear optian. It should be noted that the analysis ' 
^IL'^f^^^ .aplo:^nt.lO i„ „^ eJjJJaSjt 

--.-u.. ,ne soiir/conser/aticn option al»o provides signif isanclv acre 
:os tnan r.uc.ear (i.e.. 31 percent). A* in t.^e OTA study, Sensin's energy 



would incr«n cS .™.! f • J'*ckup ccscs 

r--.c b« tcono-«ic" oi l 50.0A/k:vh, the sclar cpcion alone viU 

alone- optl^it^^'; th%*oi: I «o" J c^ria^^r: i.>„'':'°"^r-^^-- 

aucle*r er.«rgv eauivti#nc or^h«,.r J' « ! , biilicn to, replace :he 

*i«o b. .Mwilic«^I^I?^x^ !? °' h"-?" quad. := vo«id 

i;oa«crt*CM l^M i«b. «J country." Howtver. ccM^r-..,.^.-,n 

eh«n nuclear. (mJc.^w rM."'" tia«s as =anv 'obs z-^d 

Hene.. ch. oicli^r.cri"^'': co"iinl!S:.J* OXX'S findings V 

con«€r/«ion ..asJrts ^'Jrhif * ?oaoinatlon of .clar and 

« io«.r .... ch.:•;uc^^i:^^«•^??^, r.r^'::- -'Li:r.-!"if*rv-- 

of FEA . .n.rg:, con««.vacion public works progrw;. 



labor i.c«: V. .;.i7.ci-:viL't.'*:/"""-^-^ 

•quivaieac would bTAJ ;;;^ ^^J'S^. 

•itv A4t* : •^'^ •'^^ SwtiKlng. Ccapariscn. c: she 



■fCilcwat: r.curs 
he r. '.r/cer 



n the 



le 3Ci.ar 



•itT of diff.r.nc ..ccorsr;. i^v.^s^'d •;: .,r?:3:::r r" *^r^^ 

seta CO support this conciusioJ I* SerKe^ev .abcra:cry. 

It Is iapcrcaac to note chit this anaivs's -e-^n.c 'Mw,.^. 

caras of conscniccicQ or in«^«'1-...r^ 4 v • ; direct jocs m 

■uch acre narrow requirtaencs cnly. T-.is is i 

aanu'tcturln. I '•juirta.nts for tntrgy resource recover.-, iirec: 
!I«;^wr ^"-l*""" *^ eehtr solar ccaponencs or -"^'^ 

Mseably), cransaission and distribucjcn and rcucia. ^.sr^«/!.. 
3ia« Che analysis .la favor of solar.*' These caissicns 

b.'ow''*^%^r*.!!T;" "-^''i"*' *f?r.stnc*d ia Table : 

ERIC PTson-ytars chan :h. Suadestr: iv.cUar ?Un 7 y.: 



7 



Ch« ?otriro Coabintd Cyclt Plwt, eht 51adin|i an ivin oori scrlklnf 

l^tMV *^*l>'«i« doe. not .vittatclctlly coap.r. th. coit. of • 
convtncionil power vith its solar tqulviitnc. 

"if*^^ CO eidaaet the indirect *ad induced 

So^'^irl^n";'?':"" wploy-enc aulciplier. developed by she 

^lonne Hetional Laboratory, of 2.2 total Jobi for each direct lob created 

jL,«!.!r"^f""^"« "J conatruction indu.trie. in Califomia.iS The" 
co«putAtional ram of this multiplier is: 

E-i-a.* h-n^h^2t^ 33 ^3i* ^■Sr.'^ni 

- S'HiJ; J* Che amount of indirect and induced (i.e., nonbasic) eaipioyasnt 
f^ll :' ^ *i represents two t:^es of variables in this equation. 
The first type is the level of direct eaployment in each ,roup of basic 
«^.!c"J" 'Tf^ ^ fl.t.. airiculture and aiainf, =»4nufactariag .and con- 

variables which help to charactkrize the unique levels of indirect or 
induced cnplojiaent in county i (..,., average fanily income, student popu- 
lation, etc.). The EDD study uses a aultiplier derived from 3,. which 

^" indirect and" induced eaployraent associated wish a 
unit change in aanufacturiag and construction caployaent. 

•xtremely useful ia projecting the 
esployaaat impact of a new basic industry in 1 specific comaunitv. cccnty 
or stata. However, thev ere ess entially aeaniagless when coaoarin« the 
taplovaect iapact of wo.verv dtgfrent te-.hnfllg ,i«s vlshin th« TThTnT. 
i5S:i£|rv_cstegorv u,ia, same aul tiplier fo? both conventional energy 
and its sclar equivalent essentially assuaes that (1) conventional pcwev- 
?7? ! .k"*" Che same auaber of indirect jobs as their solar equivalents and 
(2) each energy altemativt creates the saae amount of induced lobs. That 

■ 5 f ""^^i"^ P"vlded by each alternative g'enerates the 

saaa wevel of dtaand for the saaa goods and services. 

, ..,r^? validity 0^ these assusptions I5 highly unlikely, given the different 
aaterials rej^uireaents, labor intensities and skill and wage level* aaong 
•nergy alternatives. And, unless these differences ar. soaehow accounted 
'OV, the comparison of total jobs between these energy svsteas wi'l be 
?reci5«j.y as enlightening as a comparison of direct jobs' only. 

This can be seen froa Table 1, which presents ZDD's estiaates of total 
taployaent impacts. Mote ehat the ratio of total jobs created bv the solar 
equivalent (single-family r.sideaces) to those created bv the ?otr«ro plaat 

Che dir.ct job ccaparison. The cooparison of total 
,obs bew#een the Sundesert Plant and its solar equivalent is also siailar to 
tse direct job coapariscnl9 Thus, the eaployaent aultiplier used bv SOD fails 
to enhance their eaployaent iapact faalysia of energy alternatives'. Until 
regression analysis is designed to. differentiate aaong enerr technologies, 
she use of aulsipliers will not reflect the differential iapact on indirect 
ind Induced e=?lo:/aer.t. Since the present "state of the ar^" is sorelv 

r-n?r>- -f***=^ ' confine ay csaparisons to the iapact of enerzv 

ERJC «iC«mative$ cn direct esplovaent. ** 
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TA3LE 1 

■ '^^^'^^If.iU^ HMPLOVMVNT IMPACTS: ELECTKIC 

CONSTRUCTION VS. SCLAR SY£TE^^ INSTUM'--; 
(20 Year Life) 

Dirtct^*^ Person- V«ars Recuirac fc: 
Proltet Construction of Plant/I-scallatior. 

ot Solar Svstan 



Sundtstrc Nucitar Plaac (1,900 MW) 12,736 

iolar E,«iv.l«nt(b) 25,509.106.'9:0 

Potrtro Ccoblatd Cycle Plant 

(400 MW) (gas tkd scaaa turbine) ■ 



Solar E5uivalenc(b) 



3,579 -:i,C06 



Total Person-Years (Direct, Ir.dire- 
*nd Induced) Requirad for Ccr.s=ruc-Io-' 

Projec t *"*^ °' Piant/Iascallaticr. of 

— Solar Svareg 



Sundes.rt Nuclear Plant (r,900 MW) 3g ,gg 

Solar Equivalent 

(single-family residences only) ■ :ii,055 

Pocrero Combined Cvcle Plant 

(400 MW) (ga, 3-,'^' -urtijje) 



• ^ ^ •» 




(b) Solar equivalent represents the anoun: of e-.e— «... • 
neacing units installed in homes and aoI:==en;*iu---^'r"^- ."r*^ 
jqual the average annual kilo«at:-hcurs produced "."^'a- ""i:"' 
oound represents an equivalent in single-1I=^^rre■^*^ ii::. --L^ 
Th. lower estimates represent mul-.iiJiiy builki;gs ' 

(c) Note: The direct jobs here include C4V over the 20-^ea- 1--* 



A final point sonctruiag cht u«i of sca:t or regional sulsiplitrs 
IS chac thtir sagnicude d«pind« on th* d«jret of divers^ -'cac^ 01 ■ 
new =uch =a:eria: input, are purchased vifhin th. r.^Hn) a"1n cJi 

"^^orz^i" out of th* rtsion. In fact. A^onnt or.- 
itnts dl::-rer.t sul:ipli*ri for tach stat* and subsections cf itatts. 
.-urtnerior*. the national" auitiplitr vill b« hightr then the aulti- 
?..er associated vith any ona region. It is therefore ispcrsant to * 
Clear.;.- ,e:ir.e che geographic boundaries of the analysis. 

Another analysis of energy and jobs in California was deveicpe'* by 
tn« California Public Policy Center (CPPC). Ir. a study entitled Jobs 
^S^jr_rhe^ the CPPC analvzed the job creating potential assocU^d 
-fi.h its SolarCa* proposal. 20 As indicated below, the CPPC analvsls is 
.naccurata and extreaely aisleading. Unfortunately, their conclusions arc 
usea indlscriainately by solar proponents to prctscte SoiarCal and siailar 
-nitiatives as the aeans to create several aillions cf jobs. 

The. CPPC estiaates that SoiarCal would generate about 1.1 aillion 
ilrsct person-years (i.e., tnstallaticn. collector and coaponenc aanufac- 
tuTing) over the 1981-1990 p.riod. In addition, the CPPC projects 
induced eaplot^aent by using the .\rgcnne. Laboratory aultiplier of 2.2 
(see above) . It should be eashasited. however, that the aultiplier is 
used incorrectly in CPP C's analysis . The 2.2 r'.gre- ,^>,w^^ 
direct jobs to yield total job requireaents. In the CPPC studv, however, 
the product is used to represent induced jobs and then added to direct 
jobs to yield total job requireaents. In essence, this aanlpulaticn 
raises th* Argcnne aultiplier fron 2.2 to 3.2. The studv also adds to tUat 
figure the jobs created in "dissributional" functions such as design aar- 
jcating, distribution and support activities. These icbs are estiaated at 
.5 percent of 'total aanufactur*. and installation, which effectively in- 
crease.'i the aultiplier to 3.45. In ay estiaaticn, the CPPC studv jrosslv 
overstates^thc indirect and induced job requiretaents associated with solar 
systeas. rurtheraore, as discussed above, there are conceptual probleas 
with using the Argonne aultiplier (even correctly) to ccapart energv 
technologies. Therefore, the discussion of this* studv is liaitec to the 
est/.aates of direct job potential. 

The CPPC estiaates that the solar prograa would displace 3, 527-12, i30 
bcf_ (about 8.6 to 12.4 quad*) over the 10-year perioa. This translates into 
w8,/iO-127,907 direct person-years per quad. As i.-.dioated above, thest 
estiaates are lower than those develooed bv the C2P, although the icb 
firures are not directly coaparable.-" " * ' . 

The CPPC did not provide an estiaate of th* cost £?r t.heir prograa. 
However, elsewhere in t.heir report, they propose another prograa" costing 
S42.7 billion which would ?rod':ce a total of 3,329,573 person-vears. 
Di-/lding by their aultiplier cf 3.45, I estiaate thar this figure would 
translate into 1.1 aiUicn direct perscn-years (which is coaoarable to the 
figure given above) or 538,300 per direct person-years. This estiaate is 
slightly higher than Jensen's ?r*liaiaar:/ *scia«e* of 534,130. Wh*n 
3ens«a*s final report is available, a acre d*t«il*d ccapariscn b*»*en the 
Q wo studies will be possible. 
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r r ^ J' bttvttn lolir and aitur.l gas. The C?PC has rectnclv 
compared th« wploynenc poc.ncial of. conscruclins and ooiritiJl I"«u«i 
" Indonaslar. Jg with' "at o buUd^nj' 

Si i"' u"^'^'" " .quivalanc to :ht LS'G.:: 

SS IVV]\^1 California PIC, th. CPPC esciaaca th« ch. ' 

UNC terminal ac Point Conception will fenerate 7,600 direct job-vears 
ovjr it. 20-year life (at 1,600 construction job^y.ar. for 4 v^.;" 50 

^° P^P«^*"« wintenance job-^ears for ' 
20 years). It would supply 9,490 bcf (cunulatively) over the' 20-year period 

CPPC's SolarCal figures are used to calculate the number of direc- a ' -I 
solar obs that would be generated by using active solar to disiuM M 
r? Ifm« If case A. discussed a-ve, solar wcuL hISe generated 

1.x million direct Jobs to displace 8,627-12,431 bcf. Hence, :o displace 
4,745 bcf over the 2C-year period, the solar energv equivalent vould 
generate 419 376-605,021 direct Job-years. Sine, the studv dees no^ indicate 
Ss C?pTL.\N^°'..'""'?° '^'"^^ * 20-year solar' pvogram, i tV^^ 

relardlSsf o?^ti^e peJSd?'''"' ?-^PO''-i--l " :he energy displaced. 

t 

3* ventures a prelimiaary but useful total cost 

orSJrTS.???^' these altemativ,s. Projecting a total cost to consumers 
of 542. 7 billion for the proposed LNC terr.inal over the 20-7ear life of 
the project (which would provide 474.5 bcf of LSC annuallv)', the CPPC 
concludes that solar would displace 725.9 bcf /year for thi same S42.7 
biilion investment. In other words, the solar option vouli ze-.erate 54-'?^ 
times as many Jobs as LNC for an equivalent total cost while orovidin? il"^ 
percent more enerr/. Or, put another way, the solar option vould cost 33 
equiJa'eat** '^"^^ -=es c'-an its LVG en«rgv 

It is important to note that the CPPC's Projected cost of so-ar 
collectors (SlO/ff^) is one-fourth to about tvo-fifths she oresens average 
cost. Hence, these cos<t comparisons assume a significant reduction --n 
^ so*ar collector ce«s over the period as a result of -.echnical ianovition 
anc automation. If solar collector costs remain above S15/:t- (and 'N'G 
prices remain stable), then there would be no cost advantage t- solar" 
compared to. its L^C tquivalent-although the direct emolovrtent advan-aie 
vould remain. - 

On she national level, the employment impact of a ccnser/acion prcgram 
has been examined by the FEA (now she Department of £nergv).-J According 
to their analysis, a 51.65 billion expenditure cn public works ccnaervation 
prograaa could realistically produce 100,470 direct Jobs over a 20-mcnsh 
period. These estimates relate to a program that includes resrofittting24 
all Federal buildings and otie-hal£ of all schools, colleges and non-Federal 
non-profit hospitals; weatherisiag 1.35 million hoses occupied, bv icw- 
incooe families and 50,000 HUD-cwned ho'mes; installing solar water heaters 
in 10,000 of the (vettherised) HVD-cwr.ed hemes, and constracttag ^.CCO 
Q ~iiles of bikewavt. 
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T..r If M ^ f"""!^ " rtprtttnt « full ptr.on-y««r for Mch 

thi. progr« i. .xp.cted to providt 167.449 
^ !??r^! ?/° ^""^^^ eaploywnc ovir chi 20-month piriod (124.333 
un.kilUd. 5.999 .killed 27.117 Mauf.ctuf jobJ). Thi. t;.n.Uf. 

Ji'o^l I^LIh. " i^f """^ .«PPli«..«In co.p.ri.on to conva- 

eioMl doiM.cic taeriy .upplit.. chi. con..rv«cioa profrt. of fir. chi 
•«ft nuabtr of^ob. tc tbouc ont-ninch to ont-fifch chi co.c. In chi 
^iu!!/:;* ''i,^''; "P"" ■<>•£ of chi nployMnc biaific. in 

I !ii ! jo»» i« ovir 250 cIm. ehi co.c Co produei 

I job la con.«rvacion. Alchouth FEA'. eo.c figuri. iri low eomptrid co 
Bin.en's, it appears that, in giniral, consirvicion progrims criice jobs 
at a lover cost/ job than convintionil inirgy ilcimaclvi.. 

0 1 mSS"'!'^"' «l-6*"t>illionc<pindicuri i. .xp.ccid Co .ivi abouc,^ 
0.1 MOD. producing in ipproxiwci co.c .iving. of $475 r^Uion pir yiir.^* 

CO 4 t^Lr J: ; ^""^ "ichin 3 

civ. ? .kIJ ^o "-P«« chi inirgy ..ving. wich chi LNC ilcirm- 

llJin • ? /• ""^'^c progri. will .avi 0.2 quid, pir yiir ovir 

chi 20-y.«r piriod (i.i.. chi lifi of chi ricroficcid building, i. «c 
lii.t 20 year.). «hich would criici 167.449 job-yiir. md .ivi ibouc 4 
rJ;2?aL'd yr"'* •^SV^^f"!"- • job/imrgy oucpuc ncio of 
ti;'JJ^'."tJ;rna'5i;." " ^^''^""•^ 

Howivir, coapiri.on bicviin FEA' • public work, program lod Bin.in'. 
ZllVr i' riaulc. 1 i.?iJtid Chic cS: 

micliar opcion would actually criatt almo.c chrii ciM. i. amy diricc 
Wr!!„J T^?!!!-''""" ProgriM.^^ Thi. ccpari.on i. partiLl.rly 
laporcanc: Ic indicaci. chac con.irvicien acMuri. do not nici..arilT 
criaci mori job. Chan nuc liar (or coal) for an iquiv.l^ ^^^""f ' 
I5b. i.° f:!o »""° •'•^ «A an«ly.i. indicaci chac chi numbir 
oj job. 1. li..). Howivir, con.ervacion will bi aori co.c ifficcivi- 
that 1.. It :riaci. chi.< job. tc lower c^job and co.c/quad. 

Two ricinc ifforc. havi «lao indudid chi Indlrict imployminc ifficts 
of .olar inirgy m chiir coqiari.onf. Ihi OoM.cic Policr Rcviiw (DPR) 

indirect mployMnc ifficc. of 

J^hricI 'r^'^t r^'i: •'^•-'io* <chi Maximum PrJTcical and 

TtchnicjJ Limit, ca.i.) wich ba.i caai imployminc ovir chi 1978-2000 
period. Thi .cudy lumiM. thi labor riquiriminc. of ehirtiin 
t«h. L'",* ""°« chi dirict and indirict 

JoLr L';ir*t" ch. couvantioaal imrgy .ictor dui to incna.id 
•olar pinitration. Thi n.ult. iodicati that total imploymmat ovir 
Che piriod for thi Kasimum Practical C«.i i. about 3 million mao-yiar. 
highir than for thi ba.i ca.i. For eh« Tichnical Limit. Ca.ir^tll 

Sci2[I!;°JKi*/'""'ii° ^i."'" ■aryt.r. hlgfair than ia thi la.i Ca.i. 
Although thi.i n.ult. xodicat* that acciliratid .olar lairiy .tratt- 
iji. would havi a po.iCin .ff.ct on ovinll nvloy^ot^lfrjJSicUi 
of cbi. ifficc i. conaidirably ...ll.r than choii iJpllid by prJJi^! 
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• •"f^y»"- fhe aain reason for this i, th.t the DPR did ro- 
i Triltl ""-Plate sour collector systems, but included 

U ^ JiL;L«r " J*''k"^"^'*^'' c*pit.l-iatensive solir technologies 

l!b«J-IIu- !f """l" icen-rio. nor did it t.ke account of 

Ubor-stv ng production techniques th.t would prob.bly be necess.ry to 
meet the levels of accelerated deund for sol.r. necessary to 

. results fro* an internal Oepartoent of Eneriy (DOE) 

«n. ysis indicates that the installation of 2.2 million solaj f at-pUte 
collector units by 1985 will increase real GNP by less th« 0.1 pIrceJt 
and increase net employment ia^WSS by 60 thousand man-years 0 I ^«ce;t 
increase over the base case).*' This Analysis iacl".7Jhe d ^ct'ISS 

smei J^H" :'?n' -^^^ fUt-pUte resideiJ i "Jar 

systems, but do«s not fully take account of-.the jobs displaced in the 
convent on. energy sector. Furthen«,re. the anilysi. Jju^ttly aJtume. 
that solar is cost-competitive with the conventional fuel it Jispl"" 
which may not be true for space heating systems by 1985. it the s!« 
time, however, it uses the labor-output ritios associated witJ toSJvs 

the slightly positive employment and GNP .effects indicated abovi! 

inducJjv*ji'''-K a" t^* "PlWnt •"•cti (direct, indirect and 

cuJ^ " 'J**^*' " ' ".ubstitutio^ effect" asso- 

ciate with energy alternatives. To the e.tent that conventi^.l " 

Irl Tk*^ Mvertheless made availlble to 

the economy. In almost all cases, this will decrease employment as 

S ?rs l Tha" '^o'tt;^ fr soodTi::":er"ices. 

inis assumes that other goods and services" are more labor intensive 
than the energy system. A recent comparison of llb^ intensiJi« ilL. 

«2;a";iVt^rr'"","''r!'- thii^s u^? r 

ildlc" il tZt Sl/^'"'^! -''.""H"* "<i'oil.^^ The CPPC study 
iMicates that this assumpt:.on is valid for LNG as well. Solar 
technologi.s, however, appear to be th. exception to thi rule! 

th. aooUci;?!;'' # portion^l of all solar savings achieved through 
th« application of conaerration or solar technologies (reflected in 
lower fuel costs, utility bills or capital cos?s) il 1 J. itrlcJu" 
reinvested or respent in other sectors of the econSy inlltil. 
all ca.es, these dollars will be spent or investeHJ sectors wJich have 

^t"Is7e::u':e':Ss" irZ'l'll ''"^ f-^ .verage en^jrintrnliJiS i: 
ar« deJiSrS i f conservation and solar 

hi- i!L ! P«rticular, electric poi^er) 

«M2?tuJn'53-'"-;« 1-bor iatenaitias of almo.t all ..jSr con!S2r 
IfS^" on .verage. it appears that "re*p«adiag 

tffect will hav^ a positive ia^tact oa employMnt. *~"»*°« 

..rio;r::ol!:";:io^i':::^^^ ^v^- -ir-i. of 
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These include 'shift* fr:o plane to train, rhrcwaway to refiilable beverage 
containers, zar tc train, truck to freight train, car tc^ buc, car tc bicycie, 
electric zz gas stove and vacer heater, aj:cng ethers, 3y dividinj the net 
chanse In er.?l->T:ent dertanc by the net change in energy "detiand. Hanncn 
arrives at a -measure of the job potential per unit of energy saved. I'nfor- 
tunately* his analysis dees not include the direction or nia'gtiitude of the 
respending effect alone. Nevertheless, his cenclusicns clearly show that 
conservation, has Svibstantlal eaplo>Tsen: potential— regardless of the direction 
of thio respending effect. The largest net eaployaent gains result froa the 
substitution of intercity traia use for plane travel (?30,300 job-vears per 
quad ^.v/ed), for oar travel (700,000), for owner-operated truck freight 
(675, 3C0) .and tne substitution of throvaway to refiUable beverage containers 
(750,000.. Hanncn concludes that full eaployaent (defined as about 4 million 
•aneap loved) would be reached by reducing energy use S to 10 percent through 
tne iapleaentation of these energy-saving changes. 

:or cost-effective energy conservation alternatives, recent studies 
indicate that the total cmplo:/ment effects can be significantly positive. 
.\ study sponsored by DOE assesses the national emplo>'aent effects of 1) 
imposing the ailes per gallon (apg) standards prescribed in the Energy 
Conservation and Production .\ct and 2) meeting a 90 percent housing retrofit 
goal vhere the retrofit is in compliance with minimum Federal standards under 
the National Energy Plan.-^^ The study takes the direct and indirect labor 
requirements into account and "nets out" the Jobs lost in other sectors of 
the economy (as, for example, when less steel is used in automobile production). 
It also estimates the emplo:/ment generated as net energy savings are respent 
in the economy. 

The results of this study indicate that, in meeting the mpg standards, 
net caplo>'ment in 1985 will increase cHghtly, but signif icantlv (i.e., bv 
iO to 20 thousand man-years). For the retrofit program, net employment in 
1985 will increase by 70 thousand man-years (if homeowners finance the 
investment) to 520,000 man-years (if the government finances the retrofits 
through debt). Another recent study sponsored bv DOE vields similar results 
ror Lndustrial cogeneration activities .-^^ In this analysis, the effects of 
cogeneration induced from an additional Federal investment tax credit are 
expected to be quite small but distinctly positive. R«al GNP in 1985 increases 
by $635 million (in 1972 dollars) and total net employment increases by 
5,000 man-years over the base case. Unfortunately, the me'ihodology used in 
both of these studies cannot estinate the longer-run effect of increased 
private or public debt on the economy. Nevertheless, these results illustrate 
that direct emplo:nnent alone paints an incomplete picture of the total Job 
creation potential of conservation measures, particularly those that are 
cost-ef f ecti'/e., 

A report by Len Rodbe-^g for the Joint Economic Committee indicates Just 
how powerful this '•respending effect" can be for national employment. 37 Rodberg 
compares the employment effects of a conser/at ion/solar scenario (CARE) to 
the base case for the year 1990. According to Rodberg's cost estimates, the 
CARE scenario will displace A5 quads of conventional energy in 1990, and 
save consumers over S50 billion in that yeav. Rodberg estimates chat the 

16 



icuutian tff««e) cun, b« In t ednpariion «npldym«ni lapa^es. 

ff *fiH tfvil «f jebi erMCtd. le li altar that iVt i Ilv.f 5f 

MMlntd in chit •■eeien nprtiine gyiCMg with law«r-ikill 
^'J fiMieltfft patmiil geUr wlt'i higher skill 

JUllylJ;. •Itirnitlvi-. Thli i. w ti.p«twe'.r« for ttnZr 

• 

•n«|y produaeien. A«eor4in| Cd eha OTA §ni ikip UUnir'c tnalvii* Mknut 
•iMcrie fyiCM li ■iMaUiid with aenvinelenil Utl lupply. far nMmr»\ 

S5«leJ. Jh.ritf !J« * ««"eiv... flue 4«Mn4 for puk |.nir«tln, 

S»4m'.L SinithuJfJ/'Tr'ifr ""•I'/' 

jSI JhflJ 'Si?! in fioipirl.on wtth th. 

dBMrvaeieni flan ba lada, baatd en praililnary analyala In ehli araa. 

wv . {tin iS^SiiUt*" HjHtni' Meat of eha a«pUyMne diraaeiy eraicad 
By a ankfe ee aeiar vaiar and apaaa haaelna «i;Vba in tha inaeaii«eian It 
cha MuipMne by aonvantlanal bGiUlni tra^a and in iht arJIttw If SaJ 
■Mufaaeuffini indualriaa. Aaaardini ta tha OTA analyaia! liny If tha IIili. 

rMulrcd for aMmiianal tanitruatian MajMia, allhtuih aaM briaf crainin. 



However, Lz also appears chac saail^scalt solar inscaliaclons require 
a different '•six" of skill levels chan convencional power. According cc 
OTA, solar installacicns on individual buildings cypicallv require one 
supervisor for each 10 workmen while che racio for che convencional coal 
ecui?r.ent is closer :o 1 co 3.^^ Hence, while small solar sysceas say 
enhance jco opportunities for blue collar workers and for construction 
workers overall , higher level skill and wage categories cay be displaced 
ir. :he :ransi:i-n to solar energy. 

The larger industrial and community solar systetas, on tha other hand, 
require aiuch aore professional work. V\%y eoploy supervisors, iianagers, 
craftssen, designers and engineers in roughly the sane proportion as these 




rur.y large solar facillcies arc likaly co be luppUatncal :o ccnvtnsicnal 
boaers and stntracers, ic follows thac che solar ftquipnenc vould simply 
zed vcrk in chese areas «c each instailacion. Thus, solar heaclag sysceas 
i.n these larger inscallacions could also provide work for aanual conscruc- 
cion workers la che building crades (abouc 48 percent of cctal conscruccicn 
job requireaencs) . 

Eaployoenc oppojrtunlcles In che aanufaccurlng of solar collaccors and 
cotnponancs are aore difficult co define. This Is because che paccem of 
growch In che induscry is presendy unprediccable. ^ None ox che scudies 
I exaained provided a decailed coaparison of aanufaccuring sJUll cacegories. 
From che OTA analysis, ic appears chac solar heacing systeas provide abouc 
3 CO H liaes as aany direct aanufaccuring Jobs as convencional eleccric 
power for an equivalenc aaounc of energy produce ion. Wichouc a aore 
decailed coaparison, however, chis conclusion is cencative ac besc. 

Targecing solar jobs co che uneaployed has becoae a aajor objeccive of 
many job Craining prograas chroughouc che councry. However, a reporn by che 
Solar Energy Research Inscicuce (SERI) indicaces chac only 18 percenc of che 
jobs required for sglar wacer and spcae heacing sysceas are for seaiskilled 
or unskilled labor. These figures aay coae as a surprise co aany advoccces 
of craining che uneaplcved co inscall solar collectors. The point is chac 
we do noc really know whecher chese trainees can be readily placed In solar- 
relaced jobs. *^ 

Phocovoleair.s fP/VK Analysi»i of che quAlicacive-as well as che 
q- tncicaeive—eaployaeat iapaccs in chis area is highlv speculative, 
s^a-.e -.he aanufaccuring process will be changing draaacicallv as a result 
o: ••chn-cal innovations and autofflAtion. According zo QTA' s' analvsis , 
anvuc 30-;0 percent of cht manpower requireaencs for currenc, cracking 
Silicon phocovalcaic syscess is associated with collector and cell aanu- 
csccure. Since ?/V a«nu£acturia| currently iavolvet a labor-intensive, 
Iiandcrafced proctss, this proportion is txptcttd to decreast with 
increased autoaation. iMtAllation job requlrtMnts (currtntly 30-60 ptrcenc 
of total requireaents) will prebablr lavolv* 'th« seat typtf of skills 
required la convtntlotial construction trades. Uafortuaattly, Information ^ 
Q in tha relative proportion of skilled versua unskilled Ubor Is currentl^r^ ' ■ • ' 18 
ERlC"*y*^^i«- ^« i« reasonable to expect, hevtver, that the Urge, cen- ' 
HjBBwaa.rauxed P/v tfMt%a» will require aore profettlenal work than raall. 
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sysctM building wtatn.rization projects vill =rea:e new j.bs prlniarilv 
sJrJnSin^'"; i'^'^l^ticn. stor= vindows. veather- 

ts s?«°^*.!„M^ jwnufacturtng of these conservation T.ea*ure£ 

is sljnif.cantly different than those aiscciaced vi;h conventional *re-7v 
«Ir^^^ f* u^' "1?''^ indicatas that unskilled jobs account for "70-30 
zllill *siociated. 'vlth building retrofits and veatheri- 

IJ^lr'.A I ^S*" ""-J' '^""^ 8-10 percent in r.ost cases- 

^nStrtodu";^?'' ° ^° ""^ requirement, for conventional 

*S.n! °° *^«'^*««. *b6ut 16 percent of all Jobs are In aanu- 

?' coopared to aoout 3 to 4 p.rcent for conventional electric 
IIM:. -^r^-^^* " * '"'^'•^ Lawrence Berkeley Laboratorv, over 60 
percent of aanufacturiag workers ar« low-skilled (defined as' rtachin's-s 
packagers, and warehouse loaders). *7 ■■•acn.n-* .s , 

a ^.nJr.JlfiJ^^" to examining the level and variety of job skills creaced. 
a compreheniivt eaployaent iapact analysis should also ccnsicar -he -i-i-c 
duration and geographic distribution of Jobs created, .^n er.ergv'proi-c' 
that puts a lot of people to work today is preferable tc labor than cne' 

lltLlVtf^ltu "^•'^ * ^""8 P"^"''- P*r:icularlv during 

period! of high unemployment. Conventional plant construction, as well Is 
t.'je widespread development of larger solar systems are preferred for this 
reason. Furthermore, jobs that can be readilv targeted to unde-c-c loved 
coamunities and regions will ease structural unemplovtjent. In general 
sfflall-sca.e solar and conservation programs are best' candidates for ch<= 
type of targeting—both because of their relative size md low-sKi • I'va-e 
rtquiranents. a^— j.. -a e 

Unfortunately, none cf the studies examined even attempts to analvze 
these qualitative aspects in a coaprohensiv^ way. None to:-.3icers a seecific 
mix of consar/ation and solar projects that could provide asorooriate" ^ obs fc 
dlsplr.cad workers of, for example, a nuclear plant. Nor do" :hev cocoare 
Che affect of energy alternatives on the workplace environment 'and on 
'cupational safety. It is dear that qualitative analvsis in ener?v -r.c 
jobs remains one of the most fruitful areas for ongoing' research ef::r:s. 

Part 3: Conclusion 

While a number of recent studies have provided valuable ^nsi2«^-s 
tt can be safely asserted that the emplcynent effects of alternative 
enarjy applications are not well known. Nevertheless, i: is poss^b^- 
it this point to sake seme tentative ccnclusicns. Soecif <ca-'-v 
•ppaars chat th« general direction of such changes in ter^s of'dire c- 
-3 Ob creation will be towards greater employment opportunities. — lK~ 
reviewing the literature on the subject, I found that: 

0 ror the same amount of anergy, lolar creates 53-30 tiaes as 
May direct lobs as OC. However, at todays LN'G and collector 
co«t« (or future cost* greater than Sl5/it.h, solar will coat 
■ore CO provide an equivalent amount of enargy. 

0 For tha same amount of energy, ccnaer/acion aaasures (i.e., IQ * 
rr.?^ fj*****^*"*' •<'«*t^«r-«tn?pinf , •torn windows, etc.) create 

cKLC , *• *• ainy dlract ^ch^ as UC a: about ona-ainch to 

y^sm.^^ — ^ - . -01»»tlf th ,tJu: 69»t» .... 
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o For th« s&nt ataoun: oi tntrg:/, solar heatinj svsre??^ creare 
2 :o 3 tlnits mora direct lobs than ccnvMCicnal powtrplants. 
The upper bound reprasentj a comparison vith nuclear and, in 
ay best estiniationt vlth combined cvcle plants. However, at 
todays collector costs and electricity rates less than about 
S0.04/kVh, 30lar will jenerally be uneconomical In comparison 
vlth conventional ar.ternatlves. 

o Conservation measures such as direct insulation, weather- 
stripping, etc., create direct lobs at less than one-third 
:he cost/job of nuclear power and will be economical in 
jil parts of the country. Kovevert they create le.^s direct 
jobs than nuclear and other conventional powerplants per 
energy equivalent. 

These findings Lead to the conclusion that an '•optimal energy strategy'^ 
V ;:d be Co implement a combination of solar and conservation measures* 
T , strategy vould maximize direct job creation at lower total costs (and 
c ts/job) than conventional alternatives. As discussed above, the overall 
*ii:ccc of conservation or accelerated solar energy use on employment is 
intricately tied to the cost of these energy soun-ces relative to conventional 
alternatives. Hence, the issue -of energy and employment relates to the 
issue of how conservation methods and solar technologies can be made more 
cost-effective. Policies that promote cost reductions in the solar Industry, 
reform electricity rates to reflect "marginal costs'* and reduce the amount of 
subsidization to conventional energy will substantially Improve the cost- 
effectiveness of solar and conservation in the future. 

In sum, while the employment effects of alternative energy systems have 
net yet been determined with accuracy, preliminary analysis indicates that 
an energy strategy designed to promote the development of these Industries 
wuld have a favorable effect on direct job creation. However, a word of 
caution is in order: Because direct employment effects are visible, they 
are likely to be t-.e laost useful in generating political coalitions among 
energy and Ubor activities. But if direct job creation is a mlsleadlne 
indicator of total job creation^ successful coalition action may result In 
perverse policy decisions— which eventually hurt coalition constituencies 
and damage prospects for future coalition. In particular, it is important 
to asV 'hether or not the energy alternative encouraged through policy 
measures will cost the nation (or the region in question) more—and if so, 
how this additional cost will affect business activity and jobs. The 
dramatic need for both more employment and more enlightened energy policl*.« 
underscore the need for continuing detailed analysis in the area of energy and 
jobs, with a clear understanding of its political context and limitations. 



ERJC 



20 



FOOriOTSS 

* Tht cholct of a dlscounc raci Is « vtrv concrovtrsiii 'asu*- ^- ^.n 
r«,. from r*ro (1.... iapi.,i:,g that «i coJ^ cSscs ^o * ''ien.! 
radon, .qual co ch. way w. count current coac.) c 'St^?'<Ic*j;!: 
of r.curn on aoney Ci.«., Ic. nrlv.ct "opporcunit / cos**'r !n 

aaclon, chasa scudiaa should axpliciclv seae« -'••v- - T . 

diffaranc dlscounc rac* assuapcions. 

^ «Jc"'L-*nJ;i cose thac Should bt consldared i, th* sccia; "opporcun-rv 
Ct.$., saall-scala solar or consar/acion s-/s:eas) . :he scc^a' 

r "iii id::«'and's'ti"j""^^^^°''*^ 

F.lj.r.J«*/ f"** ^*'*^^*^ Uneaploysianc" bv Martin 

* p!!; Analysis of Fadanl T.^.n rivas U^^A ...^„ -,>. r^e--- 
iioduccion. iaccalla Pacific Worthw.sc Laboratories. Mar=h 19;S. 

wor.in, fuU-cia. for ^.ar:-:r^I';:?;- J^^Jr^SglJ^f^^e'^/r JH^s . 

6 

Application of Solar Tae hnolotv co Tndav '. Hneriv N'«d- f^-a^-.v •• - 
^Siirass. Qffica of Uchnolo,rAss.ss,anc! ^i^^V:^;^ ^'^::^.^^:,, . 

' Ibid., pp. «/II-27. 

Slut:" mS" " 
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The inclusion of chis factor is expected co widen the jobs/energv out- 
put gap, although the magnitude is unknown, The direction of chang« 
in costs/Jobs is unclear, since both the nuaerator and dcncninator 
vould increase. It seems unlikely, however, thwt inclusion of this 
factor would substantially narrow -he gap between cost/jcbs associated 
with solar/conservation and nuclear. 

Conversation with John Stutz, Energy Svsteas Hasearch Group. 
.Voveaber 20, 1$78. 

— This estiaate is based on relatively high collector cost of 3A5/ft.2, 
which is probably appropriate for New York, but aay be too high for 
other parts of the counnry. 

According to Bensen's figures, conservation will be unecsnomical (i..t., 
energy savings will be less than initial costs over the 30-v«ar period) 
only if electricity costs less than $0.ic/kWh. This is clearly lower 
than any residential or connercial rate in the ceuntr:/. 



14 



A Compara tive Analysis of the Saolc'/ment Effects of Solar Enerr; in 
California. State of California Eaployaent Development Department, 



pp. 27, October 19 



/ / . 
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13 



OTA's ind Skip Laltner's analyses indicate that aor.-construction jcbs 
for conventional powerplaacs represent 75-33 percent of direct jobs 
per enerr/ equivalent. For a flat-plate or photovoltaic solar svci^s, 
on the other hand, only about 30-50 percent of total direct jobs' are 
non-installation requirements (see OTA <tad C??C studies). Although the 
systems analyzed in the EDD study are not directly comparable to those 
examined by OTA and Skip Laitaer, it can generally be concluded that' 
EDO's methodolor/ vill significantly bia« their conclusions in favor of 
solar. 

A Framewor k for Proiectint Eapjcvmeot and Population Changes 
Accompanvl og Ener»v Development Pha«e I . Argonne National Laboratory 
inergy and Eavlrotraencai Syseems Division. August 1976. 

22 



■ FCOT>JOTSS (cont'd.) 

Tht ratios an sllghtlv different da* Co- the faci„ch*c ilreor 'obs 
in tabl« 4 iaclud* O&M ov-r the lifeline; in table 3. on :he other 
hind, tht £30 txcludid O&M. 

4 

20 

C«llfo«ii4 Public Policy Cenctr, Job? from the Sun: Eaolo'/aene 
Devloomtnt in tht Cal ifornia Solar Entrr/ Industry . P^^T^TTsir. : 
Frtd Branfaan, Consultant: Scava Lamar (Los Angelas: California 
Public Policy Center, February 1978). 

Tht objtctlvts of SolarCal wer» (1) to rttrofxt solar space and hot 
water heaters on 75 percent of all single-familv units and 95 percent 
of all aulci-fanily residential units in California, (2) to require 
solar s?.tce and water heating jn all single-fanil-/ and aulti-fanilv 
units built after Jan. 1, 1985, (3) to retrofit 50 percent of all ' 
ccmercial space and aandate solar space and water heating on all 
new cooaercial buildings and (4) to annually displace 95 bcf cf 
natural gas with solar ia industrial processes. 

^ CPPC's^ figures encompasse a wide variety of solar options, while 
Bensea s represent solar heating only. Furthermore, Bensen's 
figures include O&M. while CPPC's do not. 

22 ' 

Ibid., pp. 34,88. The analysis is limited to LXG because a* the resort 
notes, iaported natural gas from Mexico or Canada would enter Cali-'omia 
through already existing pipelines. Therefore, the use of these 
resources .would virtually generate no new jobs tn Calif rrr.ia. 
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The FEA analysis is sumaarized by S. Lynn Sutcliff and Allan R. Hcffsar. 
in a Senate Commerce Committee neacrandum subaitted :o the Carter 
Transition Group (December 14, 1976). 

Retrofitting aeasures include installing weather-strissir.g, -aulki-g, 
insulation and double glazed windows. 



25 

For example, if a "job" is assumed to represent only one-half -^ear 
e«ploya«.:t for each project year—the coats/person-years are 515, TCO. 
This represents a lower cost/per sen-year than any other alternative 
examined . 
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FOOTNOTES (cont'd.) 

Th« study assuats a cost of $13/bbl in 1976 dollars. 

' For this calculatioa. I assuaid that tha ratrofits vould last ovar a 
30-y«*r period, coaparabla to tha nudaar plant-lifa.- 

'>8 

' Oca«stic Policy Ravitw of Solar Enartv . Final Raport, Impacts Panal, 
Volura 1, Appandix A. U.S. Dapartaant of Enargy TID-28835/1 
(Octobar .1978). 

Macroeconoaie and Sactor laplicttions of" Installint 2.2 Million Rasidantlal 
lo Ur I'nlts . Analysis Maaorandua fPraft I97a> hy Bnn«i^ g«^i«y, ! 
Milek M. Mohtadi tt. al, Macroaconoaic kaalfiii Division, Enargy 
Lr.foraation Adainlscration. 

Saa: Enarav Consarvation; Its*Natura. Hiddan Banafits and Hiddan 
Barriars\ Uvxaoca Barkalay Laboratory. 197S pp. 34. ! 

Soma of tha incoaa wiu ba s«vtd (a.g., i:t coaiarciAl banks) by 
consuaars and only "indiractly" invastad by othars. 

32 

In sona ragions of tha country, dollar savings will also b« achiavad 
for solar applications as an altamativa to alactricity. 

Enarty Cons arvation. Its Natura. Hiddan Banafits and Hiddan Barritrs . 
op. cit . 

34 

"Enargy Ubor and tha Conauaar Sociaty," by Dr. Bruca Rannon in 
Tachholotv Raviaw. March/April 1977. Saa also: "Consarving Enargy 
Mhlla Incraaslng Eaployaaat," Dr. Bruca Harnon. Tastiaony bafrra 
Joint Economic Ceaaittaa Haarlng antitlad, "Craatlng Jobs Through 
Enargy Policy," March 14-15, 1978. 

gaploymant lapactt ef Aehiavlng Fadaral Enaray Consarvation Coals 
by Douglas Dacy, Robart E. Kuaaaa and ?aul .McCoy. Praparad for tha 
Dapartaant of Eaargy by Instituta for Dafansa Analysis (Arllntton. 
Virginia, 1978). 

**T y*f^T ^^ tha HaeroacoBoalc t£i»^f a* ^V i4 "$tti*l Cotanaration 
0«»lDB—at Uaiat laaut/OutPut Taeanlauaa and tha OlFqitart5ly 



Macroacanaaic Madai. Pgaaarad far th« iVi^>».^> *-"tT ''T 
Q Aaaoelatat (acLaaa, Virglala, Sapt. 1978). 
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fOOTOOTSS (cont'd.) 

3 ' 

' .g"P^o:^«"C Xap«ct of £h« «; oiar Transition . Prepared bv ler. Rodberg --cr 
the Joint Econoaic Cotaaittee. U.S. Congress (April 6,' 1979). 

38 

See: Project Independence T ask Force Labor Report Federal Enerzv 
Administration. Noveaber 1974, pp. 73-97. 

39 

°^ Tec hnology to Today's Enerav N'geds. nn. cit. 
p. VIi.-35; ' • 

40 

Ibid ., pp. VII-32-33. 

Joba Under the Sun, op. cit .. pp. 22. Stanford Research Institute, 

u!. * °^ ^"'^iy '^'^ Eaployaent of Sheet vetal 

Woiuers H.W. Brock, G.R. >hirray, J.D. McConnall. J.C. Snipes. 
Stanford Research Institute, Menlo Park. California; prepared 'o' 
the Sheet Metal Workers International Association. Cited in 
Jobs Under the Sun, op. cit . p. 22. 

42 

Applicati on of Solar Technology, op. cit . p. 711-35. 
Ibid., p. VlI-33. 

44 

Ibid. 

*5 Ibid. 
46 

Solar Comercialization «nd Tha Ubor Market, by Bert .Mason. Gregg 

« f;$*,!*f5"* Research Institute, SERI/TP- 

3J-123 (Golden, Colorado; Daccaber 1978). 

47 

Jobs Under the Sun, op. elt . 
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